Thi s
cycl
extr
zone

"S""t;‘“
R
n’ul i

[OMDIZE
} U‘

A
\,‘;-"‘

I nvention relates to nethods of controlling the oxidatio 4

ohexane t gyapi ¢ aci d yopid RELDICPSA PREpERTY GReARIBARAS| C aci d ent, by
acting th al yst fromthe rednemptiorn! Bt ure, outside the reaction

. ERRATIGNAY APPLICATION PUBAISHED UNDERIFEREPETENTICOORERATION TREATY (RCT)

aci g
reny
nonNQ
or @

et BfpPp Taer SRS O oduct ) | . | O Toeapt Xoietinuer oy 1, 3P Q/01656
basCO7GSB1sEMent i s renoved, |pAb (48) FRRindERd PubiSatBBRE | N3k 40661(13.01.00)
fl j:,Lu_n.g__t_h.g_pe.;;nga.l__g.f__t_h.eqch-n-e-b.a-g—c— }

ontinuously in the reactiaon m x

aci g
pr eg
adeg
and
mai n
subg
pr ef
to

co

r eac
aci d
wat e
cost

solvent, prefera by di stJ | §i i
G e RNy | o YERPbR ol L b AR MIOE R A5 Az no. 0.
Ui futeRiiRob@LFIRE DAt Pr Ot | ZHFabMW€7.9% he t OtGH GMIf HRIIHID Iy AL, 30119 (7P, KEs K6 KR,
the protic solvent constituting a noyel c ' Ty %’Q’U@Qf;}sgﬁlﬁ

i
tain a single |iquid phase, followed|by aglgir P FELTUGI9Z, VN, YU, ZA, ZW
CNPREIDRE] | h caioh tsbrobn PT Ot b | SOI VRl Folk 1 GaL, Xa/LSoRw, SnISL &, 00,
er abl sppEByCl ed t10 niyieosr(er0es)on zoUe| wherZ),Buesiap padntAMx A% BY | KG, 8% MR, REJL,

di pi C60105,88 Thus,20 OteberigBe0- 1880 b nﬁ% on s @%Wﬁmqgwﬁﬁ%ﬁ%

i nati %gm%’%cycl o8 Ray 'ﬁ‘réllgﬁ(tﬂ;@gt efs |al 1 0 66 &, I GAN GRS 6

tion t, preferabl’y after removal of skivep,mejority of the adipic

, follpmed by a substantially congleie extraction of the catalyst in

rwnhuggg&%zgﬁglBﬁé@tﬁﬁ@&ﬁh@NRﬁﬁkﬁ Pl 3GSm.gNd al | di sadvantages and

s of l ndling are prevented. With international search report. '

(72) Inventors: DeCOSTER, David, C; 5509 — 234th Avenue Before the expiration of the time limit for amending the
Bast, Buckley, WA 98321 (US). VASSILIOU, Eustathios; claims and to be republished in the event of the receipt of
12 South Townview Lane, Newark, DE 19711-7419 (US). amendme_nts.

DASSEL, Mark, W.; P.O. Box 486, Indianola, WA 98342
(US). ROSTAMI, Ader, M.; 9205 Northeast Sea Ray Court,
Bainbridge Island, WA 98110 (US). DUDGEON, Douglas,
1; 280 Wryatt Way Northeast, No. B-206, Bainbridge
Island, WA 98110 (US).

(74) Agents: PARKER, David, W. et al.; Seed and Berry LLP,
6300 Columbia Center, 701 Fifth Avenue, Seaftle, WA
98104-7092 (US).
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(57) Abstract

This invention relates to methods of controlling the oxidation of cyclohexane to adipic acid in the presence of a monobasic acid
solvent, by extracting the catalyst from the reaction mixture, outside the reaction zone. Substantially all the unreacted cyclohexane, the
majority of adipic acid, and preferably substantially all the monobasic acid solvent are removed from the reaction product. In the case
that substantially all the monobasic acid solvent is removed, protic solvent, is added intermittently or continuously in the reaction mixture
during the removal of the monobasic acid solvent, preferably by distillation, thus preventing solids precipitation. Dipolar aprotic solvent
is then added in the presence of an adequate amount of the protic solvent (the total of dipolar aprotic solvent and the protic solvent
constituting a novel combination solvent) to maintain a single liquid phase, followed by a step of extracting substantially all the catalyst in
protic solvent. The catalyst extract is preferably recycled to the reaction zone, where the cyclohexane is oxidized to adipic acid. Thus, the
novel combination solvent, which is preferably a combination of cyclohexanone with water, allows the dissolution of the reaction product,
preferably after removal of the majority of the adipic acid, followed by a substantially complete extraction of the catalyst in water. No

catalyst precipitation takes place, and all disadvantages and costs of solids handling are prevented.




